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Abstract 
It has been estimated that Sweden’s non-industrial private forest (NIPF) owners undertake a 
total of 12 M hours of self-employed forest work per year. This paper reports an evaluation of 
self-employment in Swedish NIPF in terms of the people and equipment involved. NIPF own-
ers’ self-employment was determined by a nationwide questionnaire survey. Complete 
equipment sales statistics were compiled from interviews with manufacturers and importers. 
About 66% of NIPF owners are undertaking self-employed forestry work. Pre-commercial 
thinning was the activity undertaken most frequently by them, followed by planting, cutting 
and extraction. In comparison to other NIPF owners, self-employed NIPF owners tend to be 
younger, and are more likely to be male, single owners, resident on their holdings, farmers 
and members of forest owner associations. Sales of new equipment suitable for self-employed 
individuals amounted to 67 M Euro, or 83,000 items. Based on sales numbers and the profile 
of self-employed NIPF owners, no major changes in the amount and nature of self-
employment are expected in the near future. 
Keywords: Family forestry, private forestry, NIPF, forestry equipment, forestry machinery, 
sale statistics, questionnaire, owner characteristics 
 
Introduction 
Non-industrial private forests (NIPF) are dominant 
in Western Europe (Harrison et al. 2002). Sweden’s 
11.5 M hectare of NIPF consists of 239,000 hold-
ings, owned by 354,000 individuals (National Board 
of Forestry 2004). Co-ownership of holdings  is 
common. NIPF constitute 51% of the country’s for-
est land and accounts for 58% of the wood incre-
ment (National Board of Forestry 2004). Hence, in 
Sweden, as in many other countries, NIPF owners 
have a major impact on the forest industry and the 
country’s economic development. It is, therefore, 
highly relevant to analyse structural changes and 
behaviour in relation to NIPF owners. Studies on 
NIPF owners’ objectives have been reviewed, for 
example, by Ingmarsson (2004). 
Little attention has been paid to the forestry activi-
ties of NIPF owners, even though such work is 
common across northern Europe (see, for instance, 
Etelätalo 1989; Lidestav 1998; Pivoriunas and Laz-
dinis 2004). The term ‘self-employed’ is generally 
used to refer to forestry work conducted by NIPF 
owners and their family members on their own hold-
ings (Hämäläinen and Kettunen 2001). Studies of 
self-employment have generally focused on meas-
ures of activity on holdings – e.g. amounts of timber 
supplied to industry – rather than the people in-
volved, apparently because a prime concern has 
been to ensure that sufficient raw material supplies 
are maintained to meet industrial needs. The focus 
may, however, not reflect self-employment among 
NIPF owners in general. 
Owning a forest holding implies a responsibility to 
manage that forest. Some activities are legally obli-
gatory and some are voluntary. Generally, the 
amount of work involved is positively correlated 
with the size of the holding. In order to generate 
revenue, a threshold minimum work input is re-
quired. The work can be undertaken by the owners 
themselves, by hiring contractors or by a combina-
tion of the two. For logging in Sweden, the self-
employed work normally involves motor-manual 
and mechanised operations (i.e. the use of chain-
saws and some kind of mechanised extraction 
equipment), whilst contractors’ operations are fully 
mechanised (i.e. using harvesters and forwarders). 
Planting and pre-commercial thinning (PCT) are 
conducted in the same way, whether by self-
employed owners or by contractors. Planting is a 
manual operation and PCT is conducted motor-
manually.  
Törnqvist (1992) found that, compared to NIPF 
owners who hire contractors for logging, Swedish 2 
 
NIPF owners who normally perform logging them-
selves were younger, were more likely to be farmers 
and more likely to be resident on their forest hold-
ings. The same patterns have been found among 
Finnish NIPF owners (Hämäläinen and Kettunen 
2001). However, both studies considered only a 
limited group of NIPF owners within their respec-
tive study areas. 
The income of self-employed NIPF owner’s from 
their forest holding includes both the compensation 
for their own labour (i.e. a salary) and the revenue. 
When hiring contractors, the revenue alone consti-
tutes the income. Figure 1 illustrates these two mod-
es of forest work and the major economic flows 
involved. How self-employed work affects the own-
er’s overall finances depends on their work alterna-
tives and the equipment used. If the owner has no 
better paid options, self-employment can be profita-
ble even at low work compensation levels. A de-
mand for high levels of compensation for the own-
er’s labour will increase the efficiency requirement. 
According to Dahlin and Eriksson (1992), self-
employed logging is less cost-effective than hiring 
fully mechanised alternatives. Planting and PCT, in 
contrast, are more competitive (Dahlin and Eriksson 
1992). NIPF owners in general are widely acknowl-
edged to be interested in their holdings for both 
economic and other reasons (e.g. Kurtz and Lewis 
1981; Bliss and Martin 1989; Kline et al. 2000). 
Similarly, Ager (1995) and Törnqvist (1995) argue 
that the self-employed NIPF owners’ motives for 
undertaking forestry work includes aspects such as 
control of the holding, satisfaction derived from 
physical work and a tradition of self-employment, as 
well as its potential profitability. 
With little or no compensation requirement, the 
owner’s available time for forestry is the main factor 
affecting efficiency requirements. The less time that 
is available, the more efficient the equipment needs 
to be for a given amount of forest work (e.g. to thin 
a given area). Efficiency is, generally, positively 
correlated to the level of investment. Investment 
intervals depend on the equipment’s lifespan. Fac-
tors other than efficiency also influence investments 
in equipment. The tax system, to some extent, pro-
motes investment in equipment (Holmgren et al. 
2005) and psycho-sociological reasons (e.g. adver-
tisement and group pressure) are also probably in-
volved in the decision process. Investments can 
serve as a forecast of future self-employed activities, 
because the purchase of new equipment indicates an 
intention to use it in subsequent years. 
In Sweden, self-employed forestry has a long tra-
dition, with its roots in the self-sufficient agrarian 
society of previous centuries (Törnqvist 1995). 
Since 1975, the work performed by self-employed 
NIPF owners accounted for half of the total number 
of working hours in Swedish forestry (National 
Board of Forestry 1994, 2004). However, the num-
ber of hours they worked, as well as the amount of 
work they undertook, decreased during the period 
from 1975 to 2002 (Table 1). Possible reasons for 
this decrease are a genuine reduction in activity and 
increased efficiency of the  equipment used. Even 
though levels were lower in 2002 than in 1992, a 
considerable amount of work was still performed. 
During 1984, self-employed NIPF owners per-
formed cutting on 50% of their holdings (Sennblad 
1988). For extraction, planting and PCT the share of 
holdings involved were 40%, 20% and 42%, respec-
tively (Sennblad 1988). In the 1990s, self-employed 
forest work was undertaken on almost 88% of the 
holdings (Danielsson 1998).  
During the period 1980-1992, mean annual sales 
of new tractor-drawn timber trailers amounted to 
1,200 units (Trulson 1987; Herlitz 1993). Between 
1987 and 1992, mean annual sales of new chainsaws 
and brushsaws totalled 46,100 and 18,400 units, 
respectively, (Trulson 1987; Herlitz 1993). In Swe-
den in 1992, the aggregated sales value of equip-
ment for self-employment was estimated to be 
greater than the aggregated sales value of harvesters 
and forwarders (Herlitz 1993). A case study in 
northern Sweden found that 14% of the NIPF own-
ers’ turnover from cutting was reinvested in equip-
ment (i.e. inventories) (Holmgren et al. 2005).  
Little is known about a number of important as-
pects of self-employment. The model in Figure 1 
illustrates the connection between NIPF owners, 
self-employed work and investment in equipment. 
This paper examines these issues by considering 
data from two surveys. Self-employed work was 
investigated by a postal survey of NIPF owners, 
while manufacturers and importers were inter-
viewed about equipment sales. The extent of self-
employed work undertaken was not addressed. The 
studies’ findings, their potential contribution to fo-
recasting future self-employment trends and their 
implications for forestry extension are discussed. 
RESEARCH METHOD 
Survey of Private Forest Owners  
A questionnaire was sent to a stratified sample of 
Sweden’s NIPF owners. The survey design was 
developed in association with Statistics Sweden, 
who also handled the sampling of NIPF owners. The 
sampling frame was based on Skogsdataregistret 
(the Forestry database), which contains information 
on all NIPF owners and their forest holdings. All 
individuals aged between 18 and 80 years and own-3 
 
ing at least 5.0 hectare of forest land were selected 
from the Forestry database. They were then strati-
fied into three holding size classes (5-49, 50-399 
and >399 hectare) and six ownership classes (single 
male owner; single female owner; multiple male 
owners only; multiple female owners only; male and 
female owners, male respondent chosen; male and 
female owners, female respondent chosen). Simple 
random sampling was conducted within each of 
these 18 strata. In total 2,500 NIPF owners were 
selected, with between 30 and 310 people per stra-
tum. Sample sizes in relation to the population 
ranged from 0.5% to 48.6% in the strata. Prior to the 
study, the questionnaire was tested on 18 forest 
owners. Questionnaires were mailed in November 
1997, and 1,461 usable replies had been received 
when the survey was closed in February 1998. The 
overall reply rate was 58%, ranging from 41% to 
73% in the different strata. Analysis of age and 
holding size indicated that there were no significant 
differences between respondents and non-
respondents. The questionnaire is described in Li-
destav and Nordfjell (2002) and some of the sur-
vey’s results relating to NIPF owners’ activities and 
attitudes have previously been reported (Lidestav 
and Nordfjell 2002, 2005). In this paper, a more 
thorough analysis of self-employment is presented. 
In the questionnaire, respondents were asked 
whether self-employed forest work was normally 
conducted by the respondent or by the respondent’s 
family members and co-owners. Only the respon-
dent’s (i.e. the forest owners’) self-employment was 
considered in this study. Activities chosen for this 
study were: cutting, extraction, planting and PCT. 
Self-employed work was not limited in level or 
amount. Hence, contractors could be hired for most 
of the forest work and the NIPF owner would still 
be considered self-employed. Furthermore, the fo-
cus was not on a particular period of time, since 
intervals between forestry work can be long. Based 
on this definition, all NIPF owners likely to own 
equipment were targeted. The selected descriptive 
owner characteristics include gender – importance 
reported by Lidestav (1998), age, participation in 
agricultural activities, holding size, membership of a 
forest owner association and residency – importance 
of all five variables reported by e.g. Törnqvist 
(1992). 
Statistical inferences from the results of the differ-
ent strata were made according to equation 1 for 
totals and equation 2 for ratio estimates (e.g. age). 
For all estimated population values, 95% confidence 
intervals were calculated. Data were analysed for 
differences between the sub-populations ‘self-
employed’ and ‘not self-employed’ NIPF owners at 
the level of the characteristics. Analyses were con-
ducted using bespoke Fortran programs, designed to 
account for the different inclusion probabilities of 
the strata. Comparisons were made using the T-
statistic (equation 3). In equation 3, c is a vector of 
linear combinations of ratio estimators and S is the 
estimator of the covariance matrix of c. In cases 
where there was no difference between subpopula-
tions, the expected value of c, ) (c E , equals zero. 
According to large sample theory, T has, approx-
imately, a chi-square distribution if  0 ) (  c E . In 
cases where there were only two classes for a cha-
racteristic (i.e. all characteristics except holding size 
and membership of a forest owner association), T is 
equivalent to the simple statistic z (equation 4). In 
equation 4,  i R ˆ  is the estimated ratio for the sub-
population i. The self-employed activities of cutting, 
extraction, planting and PCT were not independent 
and, therefore, were not tested for differences. The 
critical significance level was set at 5%. 
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Interviews with Manufacturers and Importers 
Full statistics pertaining to sales of equipment 
suitable for self-employed forestry in the Swedish 
market (excluding second-hand equipment) were 
gathered for the year 2002. Names of manufacturers 
and importers were identified throughout the data 
collection period from equipment catalogues, and 
advertisements in trade journals and on the internet. 
Sales representatives of the companies identified 
were interviewed by phone or in person, between 
February 2003 and September 2004. Equipment for 
cutting, extraction, PCT, mechanical site preparation 
and firewood procurement was included, separated 
into 17 categories (Table 2). Equipment that could 
not be classified as machinery or with a mean unit 
price of less than €170 was not included. The data 
collected included the number of new sales and the 
aggregated retail sales value for the Swedish market. 
Data collection was more detailed for three equip-
ment categories. Chainsaws were categorised with 4 
 
respect to engine displacement. All-terrain vehicle 
(ATV) trailers were separated into hauling and 
skidding equipment. Only brushsaws with an engine 
displacement greater than 35 cm³ were included. A 
modified data set was collected for base machines 
for extraction (farm tractors, ATVs and snowmo-
biles); sales value was not collected and trade asso-
ciations provided numbers of new sales.  For snow-
mobiles, sales were recorded for the period July 
2001 to June 2002. Technical specifications and 
prices for the equipment included, excluding base 
machines for extraction, can be found in Lindroos 
(2004). 
Among the categories presented, only seven were 
considered to be exclusively used by self-employed 
NIPF owners and for forestry (Table 2). ‘Other’ use 
indicates that an investing NIPF owner might use 
the equipment for purposes other than forestry, 
while ‘other’ user groups indicate buyers other than 
NIPF owners. Estimating the proportions of the 
sales destined for forest work by self-employed 
NIPF owners was, therefore, difficult. Sales values 
were recorded in Swedish crowns (SEK), excluding 
value added tax, and converted to €
1. 
In total, 101 companies were contacted, of which 
three importers refused to participate. Hence, the 
overall reply frequency was 97%. All categories had 
a reply frequency of 100% except firewood proces-
sors (95%), firewood splitters (92%) and firewood 
cutters (85%). One of the non-respondents was be-
lieved to hold a considerable market share for low 
price firewood splitters, while the other two were 
believed to hold moderate market shares. Sales sta-
tistics were considered to be a full survey  of the 
entire population, and hence statistical analysis was 
not relevant. Estimates of the non-respondents’ sales 
were not made since it was considered more valua-
ble to have a precise minimum level of sales than an 
estimated total level. 
SURVEY FINDINGS 
Self-employment among NIPF Owners 
In total, two thirds of the forest owners were self-
employed (Table 3), and this class included signifi-
cantly higher (p<.01) proportions of males, residents 
on the holding, farmers and members of forest own-
er associations than the NIPF owners who were not 
self-employed. The group of NIPF owners who did 
not conduct self-employed forestry contained a sig-
nificantly higher (p<.01) proportion of co-owners. 
The most significantly differentiating characteristic 
was gender, since the proportion of females was 
                                                           
1  1 € = 9.16 SEK, in 2002 (Statistics Sweden 2003). 
much higher among ‘not self-employed’ NIPF own-
ers than in the total population. The mean age of the 
total population was 52.8±0.4 years (mean±95% 
confidence interval (CI)) (not in table). Self-
employed NIPF owners were significantly (p<.05) 
younger (52.3±0.9 years) than those who were not 
self-employed (54.0±1.3 years). No significant dif-
ference in age between the sexes was found. There 
was also no significant age difference between male 
self-employed and non self-employed NIPF owners, 
nor for the equivalent female comparison. Further-
more, there was no significant difference in the dis-
tribution of holding size between NIPF owners who 
were or were not self-employed. 
The two most commonly undertaken activities 
were planting and PCT, which half of the total num-
ber of NIPF owners performed (Table 3). For all 
self-employed activities except planting, a smaller 
proportion of women participated than represented 
in the entire population of self-employed NIPF 
owners. In contrast, the proportion of single owners 
who performed planting themselves was lower than 
for any other activity considered. NIPF owners per-
forming cutting and extraction were more likely to 
be resident on the holding and to be farmers than 
NIPF owners undertaking planting and PCT. The 
proportion of respondents who were members of a 
forest owner association was similar across the 
range of self-employed activities. 
Undertaking all four activities was the most com-
mon combination, performed by 31±3% of the self-
employed NIPF owners (not in table). Only under-
taking planting was the second most common cate-
gory (18±3%), followed by undertaking planting 
and PCT (14±3%). The combination of cutting, 
planting and PCT was performed by 12±2% and 
only performing PCT by 8±2% of the respondents. 
Hence, 40±4% only performed planting, PCT or 
planting and PCT.  
Sales of New Equipment 
During 2002, the sales value of new equipment suit-
able for self-employed forestry was €67.0m, and 
83,901 units were sold (Table 4). Almost three times 
as many chainsaws were sold as the second most 
frequently sold type of equipment, brushsaws. 
Chainsaws also had the highest sales value, closely 
followed by grapple loader trailers. The types of 
equipment with a mean price per unit of more than 
€4,000 sold in the highest numbers were grapple 
loader trailers, followed by firewood processors. 
Firewood splitters and firewood processors were 
supplied by the highest number of manufacturers 
and importers, followed by grapple loader trailers. 
Firewood splitters were also available in the greatest 
range of models, followed by grapple loader trailers. 5 
 
In terms of the mean number of models offered per 
company, chainsaws with an engine displacement 
over 40 cm³ were the most diverse (8.2), followed 
by grapple loader trailers (4.6) and brushsaws (4.5). 
 
The numbers of farm tractors, ATVs and snow-
mobiles sold amounted to 3,776, 3,211 and 8,265 
units, respectively (Figure 3). The highest number 
of extraction units sold, in relation to base machines, 
was found in the category of ATVs. The ratio be-
tween the numbers of ATV-trailers and ATVs sold 
was less than 1:2. Of the ATV trailers sold, 94% 
were designed for hauling (not in table). Among the 
forestry accessories for farm tractors, grapple loader 
trailers accounted for the highest numbers of units 
sold, with a ratio to farm tractors sold of slightly 
higher than 1:2. The ratio between numbers of 
snowmobile sleighs and snowmobiles sold was 
1:20. During 2001 the proportion of snowmobiles 
capable of forest work (as a proportion of all snow-
mobiles) sold was 21% (Snöfo 2002), and the pro-
portion in 2002 was presumed to be the same. Cor-
responding information for farm tractors and ATVs 
was not available, but at least half of the machines 
sold were believed to be capable of forest work. 
Trends in Equipment Sales 
In 2002, the sales value of seven comparable cate-
gories was 88% of that in 1992 (Herlitz 1993) (Fig-
ure 2A), based on the monetary value in 2002 (Sta-
tistics Sweden 2003). Given the possible differences 
in survey coverage, as well as in NIPF owners’ 
market share, it is difficult to say if there was a 
change related to self-employment.  
For some equipment categories differences in 
sales can, however, be noted. More ATV trailers 
and grapple loader trailers were sold in 2002 than in 
1992 (Figure 3B,C), while sales of snowmobile 
sleighs, wire cranes, small forwarders and mini-
forwarder decreased (Figure 3B-D). However, sales 
values for the two latter categories increased, indi-
cating that the mean unit price had increased (Figure 
2B).  
There were notable changes in chainsaw and 
brushsaw sales between 1992 and 2002: their sales 
value decreased but the number of units sold re-
mained the same, indicating that the mean unit price 
decreased (Figure 2B). Although consumption of 
firewood has been stable since 1990 (National 
Board of Forestry 2004), new sales of firewood 
splitters were eight times higher in 2002 than in 
1986 (Trulson 1987) (Figure 3A).  
DISCUSSION 
The characteristics of self-employed NIPF owners 
found in this study were similar to those reported by 
Törnqvist (1992) and Hämäläinen and Kettunen 
(2001). Lower levels of self-employed NIPF owners 
were, however, found compared to previous studies 
with an  equivalent definition of self-employment. 
Danielsson (1998), who targeted only the main re-
sponsible NIPF owner per holding, found a higher 
self-employment ratio (88%). Responsibility for a 
forest holding was voluntarily allocated by co-
owners, and self-employed work probably scored 
highly in the selection process. Thus, the higher 
level of self-employment among Danielsson’s res-
pondents is not surprising. Törnqvist (1992) found a 
higher proportion (64%) of self-employment asso-
ciated with cutting activities than was found in the 
current study. His sample frame was NIPF owners 
participating in a forestry extension campaign, 
which might explain the difference. 
The current study's definition of self-employment 
was not concerned with when the work was done, or 
how extensive it was, in an attempt to survey all 
NIPF owners likely to own forest equipment. In 
addition, this definition would be useful for injury 
prevention programs, since the risks associated with 
small amounts of work and tasks that are infrequent-
ly tackled can be high. However, the definition was 
more restricted than in other studies (cf. Hämäläinen 
and Kettunen 2001, National Board of Forestry 
2004) since it excluded family members, who were 
also likely to own and use forest equipment. Esti-
mates from the current study, however not com-
pletely covered by the sampling method, suggest 
that the inclusion of involved family members 
would add at least 30,000 (14%) to the recorded 
number of 215,000 self-employed individuals. 
The equipment sales presented here were probably 
not attributable solely to NIPF owners. However, 
there were many omissions from the list of invest-
ments (e.g. equipment categories, forestry’s share of 
base machines, the second hand market and spare 
parts). In Sweden in 2002, turnover from cuttings 
was €2,331m (National Board of Forestry 2004). 
Assuming that the value is proportionally the same 
as the amount of cutting, €1,333m was generated by 
NIPF owners. In this context, the equipment sales 
presented in this study corresponded to 5% of all 
NIPF owners’ turnover. In a case study based on 
taxation data, Holmgren, et al. (2005) found that 
14% of the turnover from cuttings was invested in 
inventories (i.e. not only equipment). In terms of 
equipment purchases per hectare, inventory invest-6 
 
ment amounted to €7.3/ha NIPF
2 (Holmgren, et al. 
2005). Equipment sales reported in the current study 
corresponded to €5.8 /ha NIPF. Despite discrepan-
cies between the two studies, investment levels tally 
rather well.  
Swedish equipment purchases per hectare for 
NIPF differed greatly from those recorded for 
neighbouring countries. In Finland in 2002, new 
chainsaws, brushsaws, grapple loader trailers and 
mini-forwarders with a total value of €2.9/ha NIPF 
were sold (Metla 2004; Sinisalo 2004). The corres-
ponding sum for Sweden was €5.1/ha NIPF. Fire-
wood equipment sales were also higher in Sweden 
than in Finland (€1.2 and €0.4 per hectare NIPF, 
respectively) (Metla 2004; Sinisalo 2004). In South-
west Germany, mean annual investments in logging 
equipment amounted to €29/ha NIPF during 1986 to 
2002 (Hartebrodt 2004). Possible explanations for 
these variations in investment values could probably 
be found in the differences in ecological conditions, 
forestry methods and owner structures. Germany 
differs greatly from Sweden in relation to these va-
riables. Finland, in contrast, is more similar to Swe-
den and investment variations are believed to be a 
result of the smaller mean holding size in Finland 
(Metla 2004, National Board of Forestry 2004) and 
differences in tax systems (Stoeckmann 2001). 
Investment in new equipment can be interpreted as 
an intention to use it in subsequent years. Cutting, 
PCT and planting can be performed with relatively 
inexpensive, hand-held equipment. Extraction, in 
contrast, needs specialised, often rather expensive 
equipment. Hence, equipment sales strongly imply a 
continuation of self-employed extraction. In the 
1980s, farm tractors with forestry accessories were 
the most common type of extraction equipment 
(Sennblad 1988). Accordingly, in the current study 
the proportion of farmers, and NIPF owners resident 
on the holding, was found to be highest among those 
performing extraction. Since the 1980s sales of farm 
tractors have decreased (Figure 3C), but sales of 
grapple loader trailers have been relatively stable, 
indicating that the use of farm tractors in forestry 
has not decreased.  
Chainsaws and brushsaws differ from extraction 
equipment in terms of their lifespan, as well as their 
size and price. If the numbers of units sold of a cer-
tain type of equipment and the numbers of potential 
investors remain approximately constant, there 
should be at least a rough inverse correlation be-
tween the number of investors and the equipment’s 
life span, as illustrated by the correlation between 
sales numbers and the numbers of self-employed 
NIPF owners. Sales of chainsaws with engine dis-
                                                           
2 Value adjusted to the monetary value in 2002 (Statis-
tics Sweden 2003). 
placement over 40 cm³ corresponded to 22% of the 
NIPF owners who performed cutting themselves. 
The equivalent numbers for brushsaws and extrac-
tion equipment were 11% and 5%, respectively. 
Transformed into years, these numbers indicate that 
the lifespans of these types of equipment are 5, 9 
and 20 years, respectively. Sales of equipment with 
long lifespans are more likely to give accurate long-
term predictions of self-employment. When combin-
ing information on lifespan and equipment speciali-
sation, predictions about self-employed activities 
can be more precise. For example, sales of grapple 
loader trailers can be used to give more accurate and 
longer-term predictions of self-employed extraction 
than sales data on chainsaws can provide about fu-
ture cutting activities. 
Based on the sales statistics, there were notable 
changes in the equipment used for extraction be-
tween 1992 and 2002. Numbers sold of both grapple 
loader trailers and ATV trailers increased, as did the 
number of manufacturers and importers, and the 
range of models they offered. In contrast, snow mo-
bile sleighs, wire cranes, small forwarders and mini-
forwarder sales decreased. The mean price of units 
of the latter two categories also declined. In combi-
nation, these findings suggest that three changes are 
underway in the self-employed NIPF owners’ use of 
extraction equipment: (1) grapple loaders are replac-
ing the wire cranes as loaders of tractor timber trai-
lers; (2) ATV timber trailers are replacing snowmo-
biles and mini-forwarders; and (3) small forwarders 
are being more commonly used by contractors.  
The number of forest owners, and the proportion 
of holdings with self-employed activity, increased 
between 1975 and 1997 (Lidestav and Nordfjell 
2005). Furthermore, the aggregated number of 
working hours, as well as the work performed, de-
creased between 1992 and 2002 (National Board of 
Forestry 1994, 2004). This study, however, reveals 
that sales of equipment were relatively stable. Im-
provement in equipment efficiency was not likely to 
be the major cause of such a large decrease in work 
time during the period, especially since also per-
formed work decreased considerably. It is more 
likely that the manner of self-employment has 
changed. The self-employed NIPF owner uses the 
same type of equipment as previously, but apparent-
ly less work hours per year are performed on aver-
age. Thus, owners are generally exposed for short 
periods of time to the health and safety risks in-
volved in forest work, and higher numbers of people 
with limited forest work experience are undertaking 
some of the work. In forestry, which involves rela-
tively dangerous activities, short periods of seldom-
performed work may be associated with high levels 
of risk. 7 
 
The sales study aimed to maximise coverage. It is 
not possible to determine whether this was achieved, 
but extended search of companies together with the 
high response rate suggests success. Those compa-
nies that were overlooked probably accounted for a 
small market share. Sales statistics were provided by 
the companies. Reliability was difficult to verify 
since sales data were not official and, in addition, 
could be considered sensitive material. In spite of its 
shortcomings, the method was believed to be effi-
cient and allowed comparison with previous studies.  
CONCLUDING COMMENTS  
Sales statistics, generally, indicate that levels of 
self-employment among NIPF owners will continue 
to be high. No indications of a decrease in either 
extraction or cutting were seen in the short term. 
These two activities are, however, more closely cor-
related to the number of farmers and residents than 
planting and PCT, and thus are likely to be reduced 
by urbanisation in the long term. Levels of planting 
and PCT activity, in contrast, might increase as a 
result of urbanisation and ongoing structural 
changes in ownership. Undertaking just silvicultural 
work was found to be common in the current study 
and planting and PCT are likely to appeal even more 
to new generations of self-employed NIPF owners.  
For the forest extension services, with responsibil-
ity for geographical areas, the increased amount of 
non-residency on forest holdings already presents 
problems when attempting to contact NIPF owners. 
Together with indications that self-employment will 
not decrease, but will involve higher numbers of 
less experienced workers, this presents new chal-
lenges in the future, both in terms of maintaining 
appropriate forest management and in preventing 
personal injuries.  
This study found a high proportion of self-
employed NIPF owners, investing large amounts of 
money in equipment. This confirms that self-
employment is important for Swedish NIPF owners 
and will continue to be so in the years to come. To 
better understand and predict the nature and extent 
of self-employment in forestry, and the high levels 
of investment in money and time involved, further 
research is needed. Future studies should target both 
self-employed and other NIPF owners and would 
benefit from combining quantitative and qualitative 
methods.  
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Tables and Figures. 
 
Table 1. Forest work performed by self-employed Swedish NIPF owners 
Year Working  hours  Cutting  Extraction  Planting  Pre-commercial  thinning 
 (10
6 h)  (10
6 m
3) (10
6 m
3) (10
3 ha)  (10
3 ha) 
2002 12.1 6.1 6.7  31.5  114.5 
1992 23.8 9.3 8.5  51.3  120.1 
1984 25.7 -  -  -  - 
1975 26.3 -  -  -  - 
- missing values. 
Source: National Board of Forestry 1994, 2004. 
 
Table 2. Equipment categories suitable for self-employed forestry 
    Use       User    
Activity Equipment  category
1 Forestry  Other     
Self-
employed 
NIPF owners  Contractors Others 
Cutting Chainsaws  X  x   X    x 
 Tree  jacks  X      X  x   
 
Tractor-mounted 
processors X      X     
Extraction Farm  tractors  x  X   x   X 
 Grapple  loader  trailers  X      X     
 Wire  cranes  X      X     
 Small  forwarders  X      X  x   
 Mini-forwarders  X  x   X     
 
All-terrain vehicles 
(ATVs)  x  X   x   X 
 ATV-trailers  X      X     
 Snowmobiles  x  X   x   X 
 Snowmobile  sleighs  X      X     
Pre-commercial 
thinning  Brushsaws X      X  x   
Site preparation  Tractor-mounted 
scarifiers  X     X     
Fire wood procure-
ment  Firewood cutter  X      X    x 
 Firewood  splitter  X      X    x 
 Firewood  processors  X      X    x 
 
Note: Main use or user is marked with a capital X; minor use or user is marked with a lower case x. 
1 Tree jacks are mechanical, pole-like devices which propel the tree in the intended direction when felling motor-manually. 
Tractor-mounted processors de-branch and cross-cut felled trees. Grapple loader trailers are tractor-drawn timber trailers 
with hydraulic grapple loaders. Small forwarders are equipped with a small hydraulic grapple loader and have a mass of 
1 to 2 tonnes, excluding payload. Mini-forwarders are track- or wheel-driven all-terrain vehicles with a mass lower than 
one tonne, manoeuvred by an operator on foot. Depending on whether a trailer is fitted, timber is hauled or skidded. 
Firewood cutters crosscut logs and firewood splitters split the crosscut wood. Firewood processors perform both cross-
cutting and splitting. 
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Table 3. Characteristics of NIPF owner groups defined as self-employed in forestry work (value or percentage±95% confidence interval (CI))  
     
Number of 
forest 
owners* 
 
Gender (%) 
  Ownership (%)     Residency (%)    Undertaking  
agricultural activity 
(%) 
 
Member of a forest 
owner association (%)        Single  Co-   On  Outside       
NIPF owner group    Male  Female    owner owner      holding  holding   Yes  No   Yes  No  Don't  know 
                               
Total population (n=1,416)  322,240   63  37   35  65   48±3  50±3   29±3  70±3    47±3 48±3  4±3 
                               
Self-employed** (n=912) 215,117±8,050    77±2
a 23±2
a   38±2
a 62±2
a   54±4
a 45±4
a   34±3
a 65±3
a    52±4
a 46±4
a 2±5
a 
Not self-employed (n=549) 107,123±8,050    34±4
b 66±4
b   28±3
b 72±3
b   37±5
b 62±5
b   19±4
b 80±4
b    37±5
b 54±5
b 8±2
b 
                               
Self-employment  activity                              
 Cutting  (n=487)  126,541±7,544   97±1  3±1   46±3  54±3   60±5  39±5   41±5  59±5    52±5 46±5  2±1 
 Extraction  (n=354)    90,207±7,628    97±2  3±2    47±4  53±4    65±5  34±5    46±6  54±6    55±6 43±6  2±1 
 Planting  (n=734)  170,421±9,079   75±3  25±3   39±2  61±2   55±4  44±4   35±4  64±4    57±4 42±4  2±1 
  Pre-commercial thinning   158,481±7,820    90±2 10±2    44±2 56±2    55±4  44±4    37±4  63±4    52±4 46±4  2±1 
   (n=656)                                                
 
* Aged between 18 and 85 years and forest holding ≥5 ha. **Normally self-employed, not limited by time or extent. 
a, b Different letters within a column indicate significantly different val-
ues   (p<.05). 
Note: Sample frame values or proportions are presented without CI. Tests for significant differences between self-employment activities were not conducted, since NIPF owners could per-
form several self-employed activities and hence be included in several groups (e.g. both cutting and extraction). Deviations from totals of 100% are due to failures to reply or rounding er-
rors. 
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Table 4. New sales of equipment: categories suitable for self-employed forestry in Sweden in 2002, value added tax ex-
cluded 
             New  sales 
Activity and    
Number of manufac-
turers & importers 
Number of 
models 
Number of 
units 
Sales value 
Average 
price/unit 
equipment category     (10
6 €)  (10
3 €) 
Cutting                  
Chainsaws, <40cm³      -    -    19,335  4.85  0.25 
Chainsaws, >40cm³      6    49    28,390  12.43  0.44 
Tree jacks      6    10    760  0.25  0.33 
Tractor-mounted processors  4    8    152  3.34  21.97 
Extraction                  
Grapple loader trailers    18    82    1,611  16.30  10.12 
Wire cranes      2    2    130  0.17  1.31 
Small forwarders      5    6    58  1.82  31.38 
Mini-forwarders     4    5    125  0.89  7.12 
ATV-trailers     15    47    1,710  2.43  1.42 
Snowmobile sleighs      6    10    404  0.18  0.45 
Pre-commercial thinning              
Brushsaws, >35cm³      6    27    17,956  9.92  0.55 
Site preparation                  
Tractor-mounted scarifiers  5    12    59  0.24  4.07 
Firewood procurement              
Firewood cutter 
(i     13    19    1,116  0.82  0.73 
Firewood splitter 
(i     24    96    10,944  8.17  0.75 
Firewood processors 
(ii   21    37    1,151  5.19  4.51 
                  
Total     101 
(iii 398   83,901  67.00  0.80 
                             
 
- = missing values ; i = two importers chose not to contribute new sales data; ii = one importer chose not to contribute new 
sales data; iii = total number of individual companies. Some companies were active within several equipment categories. 
Note: cm
3 refer to the engine displacement of the chain- and brushsaws. 
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Figure 1. Possible ways for NIPF owners to carry out forest work and the major economic flows involved. Note: In the 
upper loop work is in the form of self-employment, while in the lower loop professional labour and equipment are hired. 
Both loops can be simultaneously operational on a forest holding. 
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Figure 2. Swedish aggregated retail sales values in 1992 and 2002 (A) and proportional change in mean price per unit sold 
between these years (B) for seven types of equipment suitable for self-employed forestry.  
Note: Values exclude value added tax and are adjusted to the monetary value in 2002 (Statistics Sweden 2003). 
Source for sales in 1992: Herlitz (1993). 
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Figure 3. Annual Swedish sales of new equipment suitable for self-employed forestry in the period 1980 to 2002  
Note: different scales on the y-axis. 
Source: 1980-1986 Trulsson (1987), 1987-1992 Herlitz (1993). 
 